INTRODUCTION
The EU's INSPIRE Directive (EC 2007a) is to create a pan-European Spatial Data Infrastructure (SDI) focused on environmental data. INSPIRE's implementing EC Regulations and EU Decisions are intended to provide data harmonization and information services interoperability for spatial data required by many other EU Directives. In the marine community, INSPIRE has been proposed as the supporting SDI for the Water Framework Directive -WFD (EC 2000) , the Marine Strategy Framework Directive -MSFD (EC 2008a) , the Flood Risk Assessment Directive (EC 2007b) , and other environmentally oriented Directives in many different areas, e.g. air quality, noise, health, etc. INSPIRE harmonized data is also expected to support the principles and data requirements of the Water Information System for Europe (WISE) (water.europa.eu) and its marine component (WISEMarine) (webgate.ec.europa.eu/maritimeforum/category/554) as well as the Shared Environmental Information System (SEIS) (EC 2008b) .
Oneo of the goals of these initiatives is to reduce the level of paper-based reporting required of EU Member States, to be replaced by online reporting using harmonized datasets. Another goal is to enhance the automated data sharing capabilities between Member States and EU institutions, such as different European Commission Directorates-General (DG Environment, DG Maritime Affairs and Fisheries) and the European Environment Agency (EEA).
The proposed reliance on INSPIRE to support the environmental monitoring and reporting requirements set out in these Directives raises two challenges. Firstly, much of the environmental geospatial information required for reporting, in order to be compliant with the other Directives, is not required to be harmonized under the INSPIRE Directive until between 2015 and 2020, long after that information is needed for both initial and later reporting for some of the Directives. Secondly, the data that is required to be harmonized according to INSPIRE and its Regulations is not always as comprehensive as that required for reporting by the environmental Directives themselves.
INSPIRE AND THE MARINE COMMUNITY
The INSPIRE Directive addresses 34 data themes that are considered to have a direct of indirect impact on the environment. The full list of themes is shown in Table 1 , along with an indication of how relevant each theme may be to the broadly diverse marine/coastal management and research communities. As you can see, 20 of the 34 data themes covered by INSPIRE are relevant to different marine/coastal management and research communities. Of these, ten are considered to be highly relevant, and deal with what could be considered to be primary marine/coastal data. 
INSPIRE Directive Data Themes
Relevance Annex I Hydrography -Hydrographic elements, including marine areas and all other water bodies and items related to them, including river basins and sub-basins.
1
Protected sites -Area designated or managed within a framework of international, Community and Member States' legislation to achieve specific conservation objectives. 
2
Annex III Area management/restriction/regulation zones and reporting units -Areas managed, regulated or used for reporting at international, European, national, regional and local levels. Includes dumping sites, restricted areas around drinking water sources, nitrate-vulnerable zones, regulated fairways at sea or large inland waters, areas for the dumping of waste, noise restriction zones, prospecting and mining permit areas, river basin districts, relevant reporting units and coastal zone management areas.
1
Agricultural and aquaculture facilities -Farming equipment and production facilities.
Environmental monitoring facilities -Location and operation of environmental monitoring facilities includes observation and measurement of emissions, of the state of environmental media and of other ecosystem parameters (biodiversity, ecological conditions of vegetation, etc.) by or on behalf of public authorities.
2
Natural risk zones -Vulnerable areas characterised according to natural hazards (all atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that, because of their location, severity, and frequency, have the potential to seriously affect society), e.g. floods, landslides and subsidence, avalanches, forest fires, earthquakes, volcanic eruptions.
Oceanographic geographical features -Physical conditions of oceans (currents, salinity, wave heights, etc.). with common characteristics. Utility and governmental services -Includes utility facilities such as sewage, waste management, energy supply and water supply, administrative and social governmental services such as public administrations, civil protection sites, schools and hospitals.
Production and industrial facilities -Industrial production sites, including installations covered by Council Directive 96/61/EC of 24 September 1996 concerning integrated pollution prevention and control and water abstraction facilities, mining, storage sites.
Many of these themes cover data that are needed for monitoring and reporting on different marine, coastal or oceanic environmental themes as required by other EC Directives, as indicated in 
EC Regional Marine Information Projects DG MARE -European Marine Observation Network (EMODnet) SeaDataNet (FP6) -marine information metadata standards and data formats NetMar(FP7) -marine information standards (European Marine Information System -EUMIS)

Environmental Information Initiatives DG ENV -Shared Environmental Information System (SEIS) DG ENV -Water Information System for Europe (WISE) and WISE-Marine
During development of the data specifications for INSPIRE, the relevant Thematic Working Groups of experts were also to take into consideration the existing requirements of 'international law', as per Article 7 of the Directive: "Where organisations established under international law have adopted relevant standards to ensure interoperability or harmonisation of spatial data sets and services, these standards shall be integrated, and the existing technical means shall be referred to, if appropriate, in the implementing rules mentioned in this paragraph." (EC 2007a, 6 ). This has proven to be difficult, given the number of such conventions that exist in the marine arena, as indicated in Table 3 . Table 4 shows the date by which the INSPIRE Implementing Rules (IR) for the 25 Annex II and III data themes will be promulgated in 2013 as an amendment to the existing EC Regulation (EC 2010), which entered into force on 28 December 2010. Note that data reporting requirements for many of the Directives mentioned in the introduction occur prior to the INSPIRE harmonised data being available, under this roadmap. • "preliminary flood risk assessment ... shall be reviewed by 22 December 2018 ..."
• "flood hazard maps and the flood risk maps shall be reviewed by 22 December 2019 ..."
• "flood risk management plan(s) shall be reviewed by 22 December 2021". This is one case where it is possible that harmonised, INSPIRE compliant data may be available in a timely manner, but determining whether all the data needed for such reporting is covered by INSPIRE is not as easily determined.
WISE-Marine is intended to be a "comprehensive and shared European data and information management system for the marine environment which supports implementation of the Marine Strategy Framework Directive. This will also include the use of the EMODnet and INSPIRE processes to establish the required infrastructure and data access." (EC DG Maritime Affairs 2012). As WISEMarine is a 'work in progress', and tied in to other reporting requirements, we cannot at this time realistically judge the impact that INSPIRE will have on success of the initiative.
EMODnet has been developing in parallel with INSPIRE, but not always in full concurrence, as the developers of EMODnet see a need for many more data attributes in a range of marine areas than have been considered in developing the INSPIRE data specifications.
CONCLUSION
One of the key challenges faced in using INSPIRE data and interoperable services is the timing mismatch between the dates by which INSPIRE data is to be available in a harmonized format and the dates by which existing Directives or Regulations already require reporting to be completed. Also, because the individual data specifications resulted in attributes (or features) to satisfy, in some cases, a wide range of users or sectors, even within a single theme, the final INSPIRE specification may not be sufficiently inclusive to permit the degree of paperless, online reporting envisioned by the SEIS or WISE-Marine initiatives, such as EMODnet. Possible solutions to the data challenges posed by attempts at pan-European data harmonisation and services interoperability will continue to be a challenge for the marine community throughout the coming decade -and perhaps longer.
